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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shut-down function required for safe 
handling of an electrode in the case of overcharging and to exhibit sufficient 
adhesion effect between gel type polymer and a porous film by including a 
porous film and an adhesive coating arranged on the porous film and provided 
with a surface density less than a specific value. 

SOLUTION: A battery 10 is constituted of a positive electrode 20, a negative 
electrode 30, and an electrolyte/separator system 40 arranged between them. 



The electrolyte/separator system 40 contains a porous filnn 42, a gel electrolyte 
44, and an adhesive coating 46 arranged between them and provided with a 
surface density less than 0.3 mg/cm2. In this way, gel type polymer (and/or a 
combination of the gel type polymer and an electrolyte) tends to peel off or 
separate from the porous film 42. Therefore, before the gel type polymer is 
applied to the surface of the porous film 42, the adhesive coating 46 is applied 
onto the surface of the porous film 42 for assisting in binding between them. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The cell eliminator characterized by being on a micro-cellular 
membrane and this micro-cellular membrane, and coming to contain adhesive 
coating whose surface density is less than two 0.3 mg/cm. 
[Claim 2] The cell eliminator according to claim 1 with which the 
above-mentioned surface density is characterized by being the range of less 
than two two or more 0.05 mg/cmO.3 mg/cm. 

[Claim 3] The cell eliminator according to claim 1 with which the 
above-mentioned surface density is characterized by being the range of two or 



less two or more 0.1 mg/cmO.25 mg/cm. 

[Claim 4] The copolymer with which the above-mentioned adhesive coating 
contained polyvinylidene fluoride, polyacrylate, a polyacrylonitrile and the 
polymer of one of the above, or its monomer, and the cell eliminator according to 
claim 1 characterized by including one kind of active ingredient chosen from the 
group which it becomes from such mixture. 

[Claim 5] The cell eliminator according to claim 4 with which the 
above-mentioned active ingredient is characterized by being the copolymer of 
****-ized vinylidene and hexafluoropropylene. 

[Claim 6] The cell equipped with the cell eliminator according to claim 1. 
[Claim 7] The cell according to claim 6 which is a lithium ion battery. 
[Claim 8] The cell eliminator characterized by surface energy gammam of this 
micro-cellular membrane being more than surface energy gammac of this 
adhesive coating coming [ adhesive coating on a micro-cellular membrane and 
this micro-cellular membrane ]. 

[Claim 9] The cell eliminator characterized by this gel coating coming to contain 
adsorbent or a gel polymer, and a plasticizer coming [ gel coating on a 
micro-cellular membrane and this micro-cellular membrane ]. 
[Claim 10] The cell eliminator according to claim 9 with which the 
above-mentioned plasticizer is characterized by being ester. 



[Claim 11] The cell eliminator according to claim 10 with which the 
above-mentioned ester is characterized by being phthalic ester. 
[Claim 12] The cell eliminator according to claim 11 with which the 
above-mentioned phthalic ester is characterized by being dibutyl phtalate. 
[Claim 13] The cell equipped with the cell eliminator according to claim 9. 
[Claim 14] The cell according to claim 13 which is a lithium ion battery. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the eliminator of a gel electrolyte 

cell. 

[0002] 

[Description of the Prior Art] The lightweight recharge type cell is used for many 
equipments which made the electrical and electric equipment power, for 
example, a cellular phone, the pocket bell, the computer, the power tool, etc. A 
common recharge type cell is a lithium ion battery. The electrolytic solution is 
being used for the lithium ion battery obtained commercially today. This 



electrolytic solution Is using the organic system as the base. Next, the lithium Ion 
battery Is stopped by the hard "can", and has prevented the leakage of the 
electrolytic solution. To progress in the direction which uses the bag the product 
made of a plastic which covered the front face with a stop and the package 
which is flexible and lightweight and does not have leakage, for example, a 
metal, for use of this hard can, or thin made from a metal membrane is desired. 
[0003] There is the approach of using a solid electrolyte as one approach 
proposed in order to stop use of a can (see U.S. Pat. No. 5,296,318, 5,437,692, 
5,460,904, 5,639,573, 5,681,357, and 5,688,293). There are two types of solid 
electrolytes and they are a solid electrolyte and a gel electrolyte. A gel 
electrolyte is desirable at the point that conductivity is excellent while of these 
two types. However, since a gel electrolyte cannot offer structural soundness 
easily, it has the fault that it cannot divide into an anode plate and cathode by a 
production process etc., and the fault that it cannot have a shutdown function 
required at overcharge etc. to carry out the safe handling of an electrode. 
[0004] In U.S. Pat. No. 5,639,573, 5,681,357, and 5,688,293, it has proposed 
using the micro-cellular membrane (or inactive coat) which combined with 
adsorbent or a gel polymer as an eliminator system. After pouring an electrolyte 
into this eliminator system, the electrolyte which became gel is formed in the 
surroundings of a micro-cellular membrane by processing a gel polymer (cure). 



By it, a gel electrolyte will contain a micro-cellular membrane and its structural 
soundness of a gel electrolyte improves. 

[0005] In manufacture of the above-mentioned cell, it is harmful that the coat of 
adsorbent or gel starts exfoliation or separation from an inactive coat. Therefore, 
the new eliminator which decreased that the two above-mentioned components 
in a production process exfoliated or dissociated is required by improving the 
adhesive strength of a micro-cellular membrane to a gel polymer. 
[0006] 

[Problem(s) to be Solved by the Invention] To the above-mentioned situation, 
this invention can be divided into an anode plate and cathode by a production 
process etc., is equipped with a shutdown function required to carry out the safe 
handling of an electrode by overcharge etc., and aims at offering the eliminator 
of the gel electrolyte cell which has still more sufficient effectiveness for 
adhesion with a gel polymer and a micro-cellular membrane. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
it is characterized by the cell eliminator (battery separator) concerning this 
invention being on a micro-cellular membrane (microporous membrane) and this 
micro-cellular membrane, and coming to contain adhesive coating (adherent 
coating) whose surface density (surface density) is less than two 0.3 mg/cm. 



Moreover, in this invention, tlie above-mentioned surface density can also be the 
range of less than two two or more 0.05 mg/cmO.3 mg/cm. In this invention, the 
above-mentioned surface density can also be the range of two or less two or 
more 0.1 mg/cmO.25 mg/cm further again. Moreover, in this invention, the 
above-mentioned adhesive coating can contain one kind of active ingredient 
(active ingredient) chosen from the copolymer containing polyvinylidene fluoride, 
polyacrylate, a polyacrylonitrile and the polymer of one of the above, or its 
monomer, and the group which it becomes from such mixture. Furthermore, in 
this invention, the above-mentioned active ingredient may be the copolymer of 
****-i2ed vinylidene and hexafluoropropylene. The structure of this copolymer 
contains the block copolymer with which a general random copolymer and one 
monomer are making the block of magnitude with which it has solidified, the graft 
copolymer in which another monomer carried out the polymerization at the 
homopolymer at the shape of a branch. Moreover, this invention may be the ceil 
equipped with the cell eliminator mentioned above. In this invention, the 
above-mentioned cell can also be a lithium ion battery further again. 
[0008] As another side face of this invention, the cell eliminator concerning this 
invention is characterized by surface energy gammam of this micro-cellular 
membrane being more than surface energy gammac of this adhesive coating 
coming [ adhesive coating on a micro-cellular membrane and this micro-cellular 



membrane ]. 

[0009] As further another side face of this invention, the cell eliminator 
concerning this invention is characterized by this gel coating coming to contain 
adsorbent or a gel polymer (absorbing or gel-forming polymer), and a plasticizer 
coming [ gel coating on a micro-cellular membrane and this micro-cellular 
membrane ]. Moreover, in this invention, ester can be used as the 
above-mentioned plasticizer. Furthermore, in this invention, phthalic ester can 
be used as the above-mentioned ester. By this invention, dibutyl phtalate (DBP) 
can be used as the above-mentioned phthalic ester further again. Moreover, this 
invention may be the cell equipped with the cell eliminator of further another side 
face. Furthermore, the above-mentioned cell of this invention may be a lithium 
ion battery. 
[0010] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained, referring to an accompanying drawing. It is shown among drawing 
that the thing of the same figure is the same component. A cell 10 is shown in 
drawing 1 . A cell 10 comes to contain an anode plate 20, cathode 30, and the 
electrolyte / eliminator system 40 that exists between them. An electrolyte / 
eliminator system 40 comes to contain a micro-cellular membrane (microporous 
film) 42, the gel electrolyte 44, and the adhesive coating 46 that occurs between 



them. 

[0011] D. Linden (Ed.) carried out to a part of publication of this specification by 
the cell 10 which has an anode plate and cathode being known well generally, 
and quoting, "Handbook of Batteries, 2 d", and McGraw-Hill Inc.New York (1995), 
U.S. Pat. No. 5,296,318, 5,437,692, 5,460,904, Reference is made by 5,639,573, 
5,681,357, 5,688,293 and Japanese Patent Application No. No. (May 28, 1984 
application) 106556 [ 59 to ], and Japanese Patent Application No. No. 
(November 8, 1986 application) 265840 [ 61 to ]. A lithium ion battery is suitable 
for a cell, and the lithium ion battery equipped with the gel electrolyte is still more 
suitable for it. 

[0012] When an electrolyte / eliminator system 40 is mentioned, the advantage is 
containing the adhesive coating 46 between a micro-cellular membrane 42 and 
the electrolyte gel 44. Exfoliates from a micro-cellular membrane 42, or a gel 
polymer (and/or, put together as a gel polymer and an electrolyte) tends to 
dissociate. Therefore, before applying a gel polymer (and/or, put together as a 
polymer and an electrolyte) to the front face of a micro-cellular membrane 42, in 
order to help association between these, the adhesive coating 46 is applied to 
the front face of a micro-cellular membrane 42. 

[0013] A micro-cellular membrane 42 may be what kind of micro-cellular 
membrane. The film 42 may be made from polyolefine. Although model 



polyolefine is not limited to the following examples, it contains polyethylene (PE), 
polypropylene (PP), and the poly methyl pentene (PMP). The film 42 may be 
made by either the dry stretch approach (known also as dry stretch process and 
the Celgard approach (CELGARD process)), or the solvent approach (known 
also as gel extrusion (gel extrusion) or the two-phase separation approach). Film 
42 is the following descriptions.; 

** 300sec / permeability (preferably 200 sec(s) / 100 cc or less, still more 
preferably 150 sec(s) / 100 cc or less) 100 cc or less, ** The thickness of the 
range of 5-500 micrometers (preferably 10-100 micrometers, still more 
preferably 10-50 micrometers), ** You may have the aperture (preferably 0.05-5 
micrometers, still more preferably 0.05-0.5 micrometers) of the range of 0.01-10 
micrometers, and the porosity (porosity) (preferably 40 - 80%) of the range of 
**35-85%. 

U.S. Pat. No. 4,650,730 which the film 42 is a shutdown eliminator preferably, for 
example, is carried out to a part of publication of this specification by quoting 
here, 4,731,304, 5,281,491, 5,240,655, 5,565,281, 5,667,911, the U.S. 
application No. (April 15, 1997 application) 839,664 [ 08 to ], Please refer to the 
Japanese patent No. 2642206, Japanese Patent Application No. No. (May 12, 
1994 application) 98395 [ six to ], this Taira No. (March 15, 1995 application) 
56320 [ seven to ], and the British patent application 9604055.No. (February 27, 



1996 application) 5. The film 42 can come to hand commercially from Celgard 
LLC and Charlotte (NC, U.S.), Asahi Chemical Industry (Tokyo, Japan), TONEN 
(Tokyo, Japan), Ube Industries (Tokyo, Japan), and NITTO DENKO (Osaka, 
Japan). 

[0014] The gel electrolyte 44 is the mixture of a gel polymer and an electrolyte. In 
a cell production process, the gel polymer which does not contain an electrolyte 
may be applied to a micro-cellular membrane 42, and the mixture of a gel 
polymer and an electrolyte may be applied to the film 42. Although not limited to 
the following examples as an example of a gel polymer, the copolymers 
containing polyvinylidene fluoride (PVDF), polyurethane, polyethylene oxide, a 
polyacrylonitrile (PAN), polymethylacrylate (PMA), polyacrylamide, polyvinyl 
acetate, a polyvinyl pyrrolidone, poly tetraethylene glycol diacrylate and the 
polymer of one of the above, or its monomer and such combination are included. 
An electrolyte may be which a suitable electrolyte to use it for a cell. 
[0015] the adhesive coating 46 -- first - the front face of the film 42 - it is 
preferably applied to the outside front face of the film 42, and the inside front 
face of a hole, next is inserted between the film 42 and the gel electrolyte 44 (or 
gel polymer). The adhesive coating 46 decreases exfoliation with the film 42 and 
the gel electrolyte 44 (or gel polymer), without [ without it worsens whenever / 
ionic conduction / (for example, thing for which a hole is blocked), and ] 



membranous thickness reducing tlie flexibility of an increment or the film 
substantially. In this point of this invention, in addition to a gel polymer coat (or 
gel electrolyte), coating 46 is not used, and are not those substitution. 
[0016] Coating 46 is applied to the film 42 with the gestalt of the diluted solution 
of an active ingredient and a solvent. In order to obtain the suitable adhesive 
strength, coating 46 should have the surface density of the range of less than 
two 0.3 mg/cm (preferably the range of less than two or more [ O.OSmg //cm ] 2 
0.3 mg/cm, still more preferably the range of two or less two or more 0.1 
mg/cmO.25 mg/cm). Moreover, on the other hand, an active ingredient is chosen 
so that the surface energy (gammac) of coating may turn into below 
membranous surface energy (gammam). For example, polyethylene 
(gammaPE: about 35-36) and polypropylene (gammaPP: about 29-30) are used 
as a typical film ingredient. For example, A.F.M. Barton, "Handbook of Solubility 
Parameters and 2d.", and C.R.C.Press (1991), Please refer to the 586th page. 
Although a model active ingredient is not limited to the following examples, it 
contains polyvinylidene fluoride (PVDF), polyacrylate, a polyacrylonitrile, 
copolymers (for example, the copolymer containing PVDF, more clearly 
PVDF:HFP (HFP is hexafluoropropylene or hexafluoro propene) copolymer) 
including one of the above, and such mixture. gammaPVDF is about 32 and 
gammaPVDF:HFP is 25 or less. A solvent is chosen from what can dissolve an 



active ingredient. Although a model solvent is not limited to the following 
examples, it contains an organic solvent, for example, a tetrahydrofuran, a 
methyl ethyl ketone (MEK), and an acetone. Diluted solution is easy to contain 
an active ingredient less than 10% of the weight. Drawing 2 -4 show whenever 
[ surface density (mg/cm2), number of MAKUMARIN (see MacMullin Number 
and U.S. Pat. No. 4,464,238), and adhesion ] (adhesion) (a pound/inch) to 
weight % of the PVDF:HFP copolymer in a solution (tetrahydrofuran). A notation 
"xDBP" expresses the equivalent of the plasticizer (DBP) to an active ingredient. 
[0017] The manufacture approach of the cell equipped with the eliminator which 
has adhesive coating A micro-cellular membrane is covered with the mixture of 
the following process ** active ingredients and a solvent, and an eliminator is 
dried after that, ** Form the cell which laminates covering an eliminator with a gel 
polymer, and ** anode, the covered eliminator and a cathode, and does not 
contain an electrolyte, ** It becomes impossible to contain to install the 
above-mentioned cell into a "bag" (for example, flexible package without the 
leakage used as substitution of a can), to add an electrolyte to the ** 
above-mentioned bag, and that process ** cell, make a gel electrolyte form, and 
an activity cell is formed of it. 

[0018] Adsorbent or the gel coat about which it argues by U.S. Pat. No. 
5,639,573 carried out to a part of publication of this specification by quoting here 



as a gestalt of another operation, 5,681,357, and 5,688,293 improves by 
containing a plasticizer. Tlie first function of a plasticizer is committed as an 
extract filter (extractable filter) in adsorbent or the gel coat covered thickly 
(namely, two or more 0.3 mg/cm). Or the above-mentioned coat covered thickly 
hides the hole of a micro-cellular membrane, it tends to make the path of a hole 
small, and in order to reduce conductivity, a plasticizer is needed in the 
above-mentioned coat. As a model plasticizer, although not limited to the 
following examples, ester, for example, phthalic-acid system ester like dibutyl 
phtalate (DBP), is used. 

[0019] The manufacture approach of the cell equipped with the eliminator which 
has coating of a gel polymer and a plasticizer A micro-cellular membrane is 
covered with the mixture (solvated mixture) of the following process ** polymers 
and a plasticizer by which the solvation was carried out, ** Form the cell which 
laminates drying an eliminator after that, and ** anode, an eliminator and a 
cathode (for example, heating pressurization), and does not contain an 
electrolyte, ** it becomes impossible to contain to remove a plasticizer (for 
example, thing which suitable solvents, such as a methanol, extract), to install a 
cell into ** "a bag", and that add an electrolyte to ** bag and an activity cell is 
formed by that cause. 

[0020] This invention may be carried out according to other gestalten, unless it 



separates from the thought or the fundamental property of this invention. 
Therefore, the detailed description mentioned above does not limit this invention, 
and the range of this invention is as the attached claim. 
[0021] 

[Effect of the Invention] Like [ it is ****** from the above-mentioned place, and ], 
according to this invention, it is possible to divide into an anode plate and 
cathode by a production process etc., it has a shutdown function required to 
carry out the safe handling of an electrode by overcharge etc., and the eliminator 
of the gel electrolyte cell which has still more sufficient effectiveness for 
adhesion with a gel polymer and a micro-cellular membrane is offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view explaining the structure of the cell concerning 
this invention. 

[Drawing 2] It is a graph showing the description of coating concerning this 
invention. 

[Drawing 3] It is a graph showing the description of coating concerning this 



invention. 

[Drawing 4] It is a grapli showing the description of coating concerning this 
invention. 

[Description of Notations] 
10 Cell 

20 Anode Plate (Positive Electrode) 
30 Cathode (Negative Electrode) 
40 Electrolyte / Eliminator System 
42 Micro-cellular Membrane 
44 Gel Electrolyte 
46 Adhesive Coating 



